NEW CASSEL/HICKSVILLE GROUNDWATER CONTAMINATION SITE
OU1 RD PRE-DESIGN WORK PLAN

PURPOSE

This Pre-Design Investigation (PDI) Work Plan (PDIWP) describes activities to be performed by the
Respondents to design the remedy for Operable Unit 1 (OU1) of the New Cassel/Hicksville Ground Water
Contamination Superfund site (Site) located in Nassau County, New York (Figure 1). The remedy was
selected in the OU1 Record of Decision (ROD) issued by the United States Environmental Protection
Agency (EPA) on September 30, 2013 and attached as Appendix 3 to the Settlement Agreement and Order
on Consent, Index No. CERCLA-02-2016-2012. This PDIWP has been prepared in accordance with the
following:

" The Settlement Agreement and Order on Consent (Settlement Agreement), Index No.
CERCLA-02-2016-2012, and all appendices attached thereto.

#  EPA guidance documents, including Guidance on Oversight of Remedial Designs and Remedial
Actions  performed by Potentially Responsible Parties, (OSWER directive 9355.5-01,
EPA/540/g-90-001), dated April 1990.

" Section 5.2 of the New York State Department Environmental Conservation
(NYSDEC) document titled, “DER-10 Technical Guidance for Site Investigation and
Remediation,” (DER-10) issued on May 3, 2010.

. OUI ROD.
SITE DESCRIPTION

The Site comprises a widespread arca of groundwater contamination within the Towns of North
Hempstead, Hempstead, and Oyster Bay in Nassau County, New York (NY). The Site covers
approximately 6.5 square miles that has been characterized by volatile organic compound (VOC)
contaminated groundwater that has impacted several water supply wells, including four Town of
Hempstead municipal wells (Bowling Green 1 and 2, Roosevelt Field 10, and Levittown 2A), six
Hicksville water supply wells (4-2, 5-2, 5-3, 8-1, 8-3, and 9-3), and one Village of Westbury water supply
well (11) shown in Figure 1. Analytical results of groundwater samples from the Site have revealed
concentrations of VOCs in excess of the EPA’s promulgated health-based protective maximum
contaminant levels (MCLs), which are enforceable standards for various drinking water contaminants and
New York State’s standards.

EPA’s OUI ROD addresses a discrete portion of contaminated groundwater downgradient of the New
Cassel Industrial Area (NCIA), which is managed and referred to as OU1 of the Site. The Site’s OUI is
located within the Towns of North Hempstead and Hempstead. OU1 is located primarily in Salisbury, an
unincorporated area of the Town of Hempstead; however the portion of OU1 north of Grand Boulevard is
located within the Hamlet of New Cassel in the Town of North Hempstead. A Site location map, which
highlights the area encompassing OUI, is provided as Figure 1. The area comprising OU1 includes
approximately 211 acres and consists of residential properties, as well as some commercial areas.
Upgradient of OUI, the NCIA, which is currently being managed by the NYSDEC, encompasses
approximately 170 acres. The NCIA is bounded by the Long Island Railroad to the north, Frost Street to
the east, Old Country Road to the south and Grand Boulevard to the southwest.
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The Town of Hempstead’s Bowling Green Water District operates Wells 1 and 2 on property that is
located within OU1 (labeled as Hempstead-Bowling Green Wells 1 and 2 on Figure 1). The Bowling
Green Water District has been treating groundwater pumped from these two wells since 1990, when a
granular activated carbon (GAC) system was installed. Five years later the treatment system was
supplemented with an air stripper, and the treatment systems continue to be in operation. The Town of
Hempstead continues to maintain monitoring and treatment activities to address VOC contamination prior
to its distribution to the drinking water system.

SITE BACKGROUND

In 2011, after the Site was included on the National Priorities List (NPL), the EPA commenced its
Supplemental Remedial Investigation and Supplemental Feasibility Study which resulted in the issuance
of a Supplemental Remedial Investigation (RI) Memorandum and a Supplemental Feasibility Study (FS)
Memorandum, dated July 2013. The Supplemental RI Memorandum summarizes historical groundwater
data, outlines response activities conducted, characterizes the Site, and provides recommendations for
future investigation and response activities at the Site. The evaluation of groundwater contamination
downgradient of the NCIA, designated as OU1 by the EPA, included a review of NYSDEC’s September
2000 study, October 2003 remedy, and 2009 and 2011 Pre-Design Investigation Reports for the area
identified by EPA as OU1 but by NYSDEC as their OU3. The Supplemental FS Memorandum updates
information previously presented in the NYSDEC’s study for “New Cassel Industrial Area Off-site
Groundwater,” (NYSDEC’s OU3) dated September 2000, and introduces three additional alternatives.

SITE GEOLOGY/HYDROGEOLOGY

The principal hydrogeologic units underlying OU1 at the Site are the glacial outwash and morainal
deposits known as the Upper Glacial Aquifer (UGA) and the underlying Magothy Formation and
Matawan Group (Magothy). Beneath these two units are the clay member and the Lloyd Sand member of
the Raritan Formation.

The UGA is estimated to be 60 to 80 feet thick and consists predominantly of coarse-grained sands and
gravels. A distinct transition between the UGA and the Magothy units has not been observed in the OU1
area. The underlying Magothy Formation sediments (estimated to be approximately 600 feet thick) are
characterized by sand and silty sand with discontinuous clay and silt layers. Geologic studies in the area
have revealed that sediments tend to become finer in size fraction downward in the Magothy Formation,
except within the basal portion where coarse-grained sands and gravels are prevalent.

Unconfined groundwater is generally found at the Site between 38 to 50 feet below ground surface (bgs).
Groundwater within the UGA and Magothy aquifers flows in a south-southwest direction in the area
downgradient of the NCIA. Pumping of the Bowling Green water supply wells possibly influences the
groundwater flow direction above the depth of their production interval, which is approximately 470 to
580 feet below ground surface (bgs).

NATURE OF GROUNDWATER CONTAMINATION

For the purposes of this PDIWP, the term plume defines an area of groundwater contamination with
concentrations of total VOCs greater than 100 micrograms per liter (pug/L). The OUI ecastern plume is
comprised predominantly of tetrachloroethene (PCE) up to 16,000 pg/L with some trichloroethene (TCE)
and concentrations less than 23 pg/L of 1,1,1-trichloroethane (1,1,1-TCA). The OUI central plume
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consists of PCE (up to 330 pg/L), TCE (up to 990 pg/L) and 1,1,1-TCA (up to 1,400 pg/L). The OU1

western plume consists of TCE (up to 1,400 pg/L) and PCE (up to 530 ug/L) with concentrations of 1,1,1-
TCA generally less than 21 pg/L, with the exception of temporary monitoring well TMW-2 that had a

concentration of 88 pg/L.

Groundwater flows generally in a south-southwestern direction across the OU1 study area with localized
differences which may be potentially depth-dependent and affected by nearby pumping of public supply
wells. There is a natural downward vertical gradient across the OUl Area that is enhanced by the
pumping of the Bowling Green supply wells. The contamination appears to migrate deeper as the
distance along the plume axis increases away from the NCIA.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The OUl ROD identified Applicable or Relevant and Appropriate Requirements (ARARs), to be
considered, and other guidance that were used in development of this PDIWP and will be used in the
development of any future work plans for the groundwater cleanup. The list of chemical-specific,
location-specific, and action-specific ARARs, to-be considered (TBCs), and other guidance can be found
in Tables 8, 9, 10, respectively, in Appendix II of the OU1 ROD.

REMEDIAL ACTION OBJECTIVES

The following Remedial Action Objectives (RAOs) have been established in the OU1 ROD to address
groundwater contamination for OU1 of the Site:

*  Prevent or minimize current and potential future human exposure (via ingestion, dermal contact,
and inhalation) to VOCs in groundwater at concentrations in excess of federal MCLs and state
standards;

* Minimize the potential for further migration of groundwater with VOC contaminant
concentrations greater than federal MCLs and state standards; and

= Restore the impacted aquifer to its most beneficial use as a source of drinking water by reducing
contaminant levels to the federal MCLs and state standards.

The cleanup goals for the groundwater Contaminants of Concern (COCs) and their basis are presented in
Table 7 of the OU1 ROD.

SELECTED REMEDY OVERVIEW
The major components of the EPA-selected remedy presented in the OU1 ROD include:
" A combination of (a) in-situ treatment of groundwater via in-well vapor stripping and
(b) extraction of groundwater via pumping and ex-situ treatment of extracted groundwater prior
to discharge to a publicly owned treatment works or reinjection to groundwater (to be determined

during design). The purpose is to establish containment and effectuate removal of contaminant
mass where concentrations of total VOCs are greater than 100 pg/L;

" In-situ chemical treatment, such as in-situ chemical oxidation, to target high concentration areas,
as appropriate;
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" Implementation of long-term monitoring to track and monitor changes in groundwater
contamination in OUI to ensure the remedial action objectives are attained;

" Development of a Site Management Plan to ensure proper management of the remedy post-
construction. The Site Management Plan will include provisions for any operation and
maintenance and long-term monitoring required for the remedy, as well as periodic certifications;
and

" Institutional controls consisting of any existing local requirements that prevent installation of
drinking water wells, and information devices to limit exposure to contaminated groundwater.

The areas in QU1 targeted for active remediation are shown on Figure 2.

PRE-DESIGN INVESTIGATION DIRECTIVES

This section describes the activities to be conducted during the PDI for OU1. Detailed descriptions of the
tasks necessary to facilitate the development of the Remedial Design are presented herein. PDI activities
will include:

" PDI Directive 1: Synoptic Water Level Gauging and Groundwater Sampling

" PDI Directive 2: VOC Concentration Groundwater Profiling and Monitor Well Installation
" PDI Directive 3: Groundwater Extraction Well Installation and/or Aquifer Testing

" PDI Directive 4: In-Well Vapor Stripping Pilot System Installation and Testing

" PDI Directive 5: In-Situ Chemical Oxidation Pilot System Installation and Testing

In accordance with Section V of the Statement of Work attached as Appendix 1 of the Settlement
Agreement (OU1 SOW), before any field activities commence at the Site, the following plans shall be
submitted to the EPA for review, modification, and approval to establish procedures to be followed in
performing field, laboratory, analysis, and quality assurance work and to establish procedures, personnel
responsibilities, and training necessary to protect the health and safety of all on-site personnel during the
PDI:

= Relevant Respondents shall submit a Quality Assurance Project Plan (QAPP) in accordance with
Section V.1. and Table 1 of the OU1 SOW.

= Relevant Respondents shall submit a site-specific Health and Safety Plan (HASP) for review only
in accordance with Section V.2. and Table 1 of the OU1 SOW.

The Relevant Respondents shall submit amended QAPPs and modified HASPs, as appropriate, for each
of the five directives listed for the PDL

PDI Directive 1: Synoptic Water Level Gauging and Groundwater Sampling

Two rounds of synoptic water level gauging and groundwater sampling will be performed as part of this
PDI. Details of the procedures and equipment to be used during the gauging and sampling will be
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contained in the QAPP. Also included in the QAPP will be the procedures and equipment to be used to
contain, characterize, and properly dispose of the purge water and decontamination fluids generated
during the gauging and sampling events. Groundwater level elevations will be manually measured in at
least all of the permanent monitoring and extraction wells identified in Table I, attached hereto. These
wells will be sampled during two rounds of groundwater monitoring as per the SOW. These monitoring
events will be separated by a minimum of three months. The wells to be sampled during the second
round include at a minimum the existing 30 monitoring wells and 2 extraction wells listed in Table 1 plus
any newly installed monitoring or extraction wells pursuant to PDI Directive 2 below. Prior to each
monitoring event, a well assessment survey will be performed to confirm there has been no physical
changes to the wells, the measuring point elevations are still the same from previous water gauging level
sampling events in OU1, and the well integrity is suitable for water level gauging and sampling.

Groundwater Level Gauging

Groundwater levels will be manually measured at each well inctuded in the two sampling rounds. The
measurements will be collected prior to sampling on a single day using an electronic water level indicator
graduated to 0.01 foot. Groundwater level elevations will not be collected within 72 hours following
large precipitation events if the rainfall ponds in Basin 51 as this may temporarily affect the shallow
groundwater flow conditions in OUI1.

Groundwater Monitoring Well Purging, Sampling, and Analysis

The purging/sampling procedures and analytical methods to be followed during the groundwater
monitoring will be presented in the UFP-QAPP. Low-flow purging/sampling, with the pump set at the
middle of the screened interval in wells that are not multi-ported, will be used to collect groundwater
samples from the wells in accordance with the EPA Region 2 guidance document entitled Groundwater
Sampling Procedure, Low Stress (Low-Flow) Purging and Sampling (see Appendix B). Each newly
installed well will be developed at least 14 days before sampling. Sampling will progress from the least
to most contaminated wells to the extent practical based on available analytical results.

»  The groundwater samples will be analyzed using EPA Method 8260 for low concentrations of
VOCs. The Target Compound List (TCL) for VOCs is listed in Table 2, attached hereto.
Included in Table 2 is 1,4-dioxane which will be analyzed separately from the other VOCs using
EPA Method 522.

* A minimum of thirty percent of the groundwater samples from the second round of sampling will
be analyzed for ferrous iron (Standard Method [SM]3500-Fe D), dissolved and total metals (EPA
Method 6010), total hardness (SM2340B), and alkalinity (test kit or SM2320B). The Target
Analyte List (TAL) for metals will include: aluminum, antimony, arsenic, barium, beryllium,
boron, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,
molybdenum, nickel, potassium, selenium, silver, sodium, strontium, thallium, tin, vanadium, and
zinc. The metals results will provide supporting data for the planning of pilot testing discussed
herein.

Deliverables

*  Amendments to the QAPP and/or HASP to perform PDI Directive 1 will be submitted for EPA
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review and approval in accordance with Section V of the SOW of any such QAPP amendments,
and EPA review of any such HASP amendments.

» In accordance with Section VI and VII and Table 1 of the SOW, Respondents shall submit a PDI
Directive 1 Technical Memorandum to the EPA, documenting the methods and materials that
were used and including a series of tables which, at minimum, provide tabulated water levels and
groundwater analytical results, along with groundwater elevation contour maps and hydraulic
gradient details.

» In accordance with Section VI and VII and Table 1 of the SOW, Respondents shall submit a PDI
Directive 1 Technical Memorandum Addendum to the EPA, documenting the methods and
materials that were used and including a series of tables which, at minimum, provide tabulated
water levels and groundwater analytical results, along with groundwater elevation contour maps
and hydraulic gradient details.

PDI Directive 2: VOC Concentration Groundwater Profiling and Monitoring Well Installation

Additional data collection is warranted to support the remedial design along certain transects (T1 through
T9 on Figure 3) through the OU1 plumes. This will be accomplished using a combination of depth-
discrete VOC concentration profiling in temporary boreholes with installation and sampling of additional
permanent groundwater monitoring wells. Data obtained from the sampling of the temporary boreholes
and groundwater monitoring wells will be used by the Respondents to obtain data necessary for the
design to estimate the horizontal and vertical extents as well as to extrapolate the centerline positions of
the OU1 plumes based on a 100 ug/L concentration of total VOCs, consistent with the OU1 ROD.

VOC Concentration Profiling

Eleven groundwater profile borings ranging in depth to approximately 460 feet (Table 3) will be drilled
and sampled within OU1 at the locations shown on Figure 3. All drilling and sampling activities will be
performed in one phase using methods that provide continuous samples in a wide range of unconsolidated
deposits. Groundwater profile samples from all designated borings will be collected at 20-foot intervals
from the water table (estimated at approximately 40 feet) through the depth ranges listed in Table 3. The
groundwater samples will be collected by lowering and raising non-dedicated, decontaminated sampling
equipment inside the drill casing. Laboratory analysis of the groundwater samples for TCL VOCs
(provided in Table 2) shall be performed using a turnaround time to provide uninterrupted groundwater
profile sampling should a variance be necessary in the depths provided in Table 3. Relevant Respondents
shall provide the laboratory analytical results (i.e., fixed or mobile laboratory) by telephone and electronic
mail to the EPA in a timeframe that allows EPA to make a final determination without delaying the
groundwater profiling as to the appropriate sample depth if a variance from Table 3 is indicated.
Groundwater profile sampling at depths requiring a variance shall not be conducted until approved by the
EPA through electronic mail and by telephone.

Groundwater Monitoring Well Installation

As defined herein, a shallow well depth shall mean less than 175 feet, an intermediate well depth shall
mean between 175 and 250 feet and a deep well depth shall mean greater than 250 feet. After the
groundwater sampling is completed at the 11 profiling boreholes (e.g., PDI-20/MW-20), as discussed
above, and drilling is completed at the other 8 boreholes (e.g., MW-26) identified in Table 3 and or
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Figure 3, they will be converted into groundwater monitoring wells. Eight groundwater monitoring well
locations listed in Table 3 and shown on Figure 3 may be installed to obtain design parameters dependent
on the results of VOC concentration profiling from nearby locations. A total of 37 monitoring wells will
be installed and screened as listed in Table 3, unless TCL VOC results from the groundwater profiling
indicates that revised intervals are required, as determined by EPA. Well screens requiring a depth
variance will not be installed until their construction is approved by the EPA. The plume(s) will be
screened at depths above, below, and within the core of the plume. Wells located along the west and/or
cast of the centerline of the plume(s) will be screened at a depth corresponding to the core of the plume.
Therefore, the centerline profile borings should be completed prior to installation of the monitoring wells
to the west and/or east of the centerline. The objective of the groundwater monitoring well installation is
to obtain design data that will be used by the Relevant Respondents for the in-well vapor stripping and
groundwater extraction wells.

The wells shall be drilled using a method that is capable of advancing appropriately sized diameter
boreholes through a wide range of unconsolidated deposits to a maximum depth of at least 460 feet or
deeper depending on the profiling results. Multiple wells may be nested or multi-ported in a single
borehole or the wells may be clustered in separate boreholes at the selected locations. At a minimum, the
deepest borehole at each location will be continuously cored and the cores will be logged for lithology.

Each monitoring well will be designed and constructed with a minimum two-inch diameter to provide
representative groundwater samples and groundwater data. American Society for Testing and Materials
(ASTM) D5092-04(2010)el entitled Standard Practice for Design and Installation of Groundwater
Monitoring Wells shall be used as a guidance in the monitoring well design and installation. A 10-foot
screen length shall be installed for each nested or clustered well, but a longer screen length identified by
the Relevant Respondents in the field based on hydrogeologic conditions will be considered for EPA
approval following notification of the Remedial Program Manager by telephone and electronic mail.
Each well will be fitted with a watertight PVC (J-plug) lockable cap. The cap will be secured to the
casing with a non-corrosive padlock. All well locks will be keyed alike. The monitoring wells will be
completed either above ground or flush to the ground. For flush-mount well completions, a traffic-rated
locking or bolted vault will be placed over the well casing and cemented in place. Above ground
completions will use a steel protective casing (at least 5 feet in length) extending about 2.5 feet above
ground and set in concrete. The bottom of the steel casing will extend below the frost line. The protective
casing inside diameter will be at least four inches greater than the nominal diameter of the well riser. The
annulus between the protective casing and the well riser will be filled with cement to a minimum of 0.5
feet above ground surface as part of the overall grouting. A locking hinged cover or slip cap will be fitted
at the top of the protective casing to keep precipitation out of the casing. A 4-inch thick and 2-foot square
concrete apron will be installed around each cover/vault and if permissible will be tapered outward from
the cover/vault to prevent or minimize surface water from entering beneath the protective steel well
cover. Protective bollards will be installed around the well outside the concrete pad for protection from
vehicular activity, as appropriate. Well Completion Reports (WCRs) for the newly installed monitoring
wells will be submitted on behalf of the Relevant Respondents to the NYSDEC Regional Headquarters
office in Stony Brook, NY where well identification numbers will be assigned to the wells. Copies of the
final WCRs will also be submitted to the EPA in the PDI Directive 2 Technical Memorandum.

The monitoring wells will be developed no sooner than 48 hours after final grouting of the well.
Development will be performed by pumping using a submersible pump until pH, temperature, electrical
conductivity, and turbidity have stabilized for three consecutive readings at equal time intervals. The
readings are considered stable when they are within the following guidelines:
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= +0.1 units for pH.

= £10% for turbidity values greater than 50 nephelometric turbidity units (NTUs) or three
consecutive readings below 10 NTUs.

= +3% for electrical conductivity and temperature.

The horizontal and vertical coordinates of the adjacent ground surface, vault rim or top of outer protective
casing, and a reference point at the top of the newly installed inner well casings will be determined by a
land surveyor licensed in NY State using equipment and methods that are discussed in the QAPP.

Deliverables

*  Amendments to the QAPP and/or HASP to perform PDI Directive 2 shall be submitted for EPA
review and approval of any such QAPP amendments, and EPA review of any such HASP
amendments, pursuant to Section V of the OU1 SOW.

= Relevant Respondents shall submit a PDI Directive 2 Technical Memorandum to the EPA for
review and approval in accordance with Sections VI and VII and Table 1 of the OUI SOW,
documenting the methods and materials that were used and including well construction logs, a
series of tables which at minimum provide tabulated groundwater profiling analytical results
along with a boring and well location map.

PDI Directive 3: Groundwater Extraction Well Installation and/or Aquifer Testing and Groundwater
Extraction System Effluent Evaluation

With respect to PDI Directive 3, as presented below, three options are available to the Relevant
Respondents for determining the groundwater extraction well installation and testing data to be used in
the remedial design. At least one option must be selected.

Aquifer Test Option 1: Use Previously Reported Test Results from Existing OUI Extraction Wells

Relevant Respondents will utilize available results obtained from the installation and testing of
intermediate groundwater extraction well EX-1 (step and constant-rate testing) and deep groundwater
extraction well EX-2 (step testing) conducted in 2011 by Henningson, Durham & Richardson
Architecture and Engineering, P.C. (HDR). Extraction well EX-1 was installed at a depth of 205 feet bgs
along the axis of the eastern plume. In the western plume, extraction well EX-2 was installed at a depth
of 285 feet bgs, Both wells were step tested and the specific capacity results averaged 5.4 gallons per
minute per foot of drawdown (gpm/ft) at EX-1 and 9 gpm/ft at EX-2 (HDR, 2011). Based on the
application of a leaky solution to the 72-hour pump test data, HDR (2011) reported horizontal hydraulic
conductivities of 52 to 155 feet/day, vertical hydraulic conductivities of 1.4 to 3.1 feet/day, anisotropies
of 17 to 100 (dimensionless), and specific storage values of 0.003 to 0.008 (dimensionless) for the
Magothy aquifer at EX-1. The Relevant Respondents shall submit a Technical Memorandum to the EPA
with the presentation of the data, a summary of the parameter values they are proposing to use for the
final remedial design, and an explanation as to why those values are applicable to OU1.

Aquifer Test Option 2: Conduct a Literature Review and Use Published Test Results for the Magothy
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Aquifer

Relevant Respondents may conduct a literature search of well discharge rates and aquifer parameter
values (minimum, maximum, and average) for the Magothy aquifer in central Nassau County, NY. The
Relevant Respondents shall submit a Technical Memorandum to the EPA with a presentation of the data,
a summary of the parameter values they are proposing to use for the final remedial design, and an
explanation as to why those values are applicable to OUI.

Aquifer Test Option 3: Use Results from the Testing of Newly Installed or Previously Untested OU]I
Extraction Wells

Relevant Respondents will utilize data generated during the installation and testing of a deep groundwater
extraction well (step and constant rate tests) or the testing of an existing deep extraction well EX-2
(constant rate test). The preferred location for a new deep extraction well is near the southern boundary of
the eastern plume (where total VOC concentrations are greater than 1,000 pg/L but less than 10,000
ug/L) in OU1. However, the Relevant Respondents may submit an amendment to the QAPP for EPA
approval of their selection of an alternative depth and location for a new groundwater extraction well after
consideration of the groundwater sampling results obtained for existing and new monitoring wells
following completion of Directive 1.

The extraction well will be drilled using a method that is capable of advancing, at minimum, a 10-inch
diameter borehole through a wide range of unconsolidated deposits to the target depth. The extraction
well will be designed by an experienced geologist using grain size analysis for selection of the screen slot
size and filter pack. Also, well construction details (diameter, casing and screen types, annular materials
and welthead completion) will be provided in the QAPP or an amendment to the QAPP. Wellhead
completion will be performed using traffic-rated flush-mounted vaults in residential areas with vehicular
and pedestrian traffic, unless an alternative completion is more appropriate in a particular instance and
such method is approved by the EPA. Relevant Respondents shall notify the Remedial Project Manager
by telephone and electronic mail for EPA review and approval of an alternative completion. Alternative
welthead completions shall not be installed unless approved by the EPA.

At a minimum, the new extraction well will be developed consistent with the protocol and procedures
required for the monitor wells under PDI Directive 2. The horizontal and vertical coordinates of the
adjacent ground surface, vault rim, and a reference point at the top of the newly installed inner well
casing will be determined by a NY licensed land surveyor using equipment and methods provided in the
QAPP.

The newly installed extraction well will be step tested. Either the newly installed extraction well or
existing extraction well EX-2 will also be constant rate tested for a minimum of 72 hours. Pre-test and
post-test water levels in the pumping and observation wells shall be monitored for at least one week
before and after the constant rate test using pressure transducers with onboard dataloggers. A sufficient
number of observation wells shall be monitored during the constant rate test that will adequately
characterize the effects of the pumping test and any interference from the pumping of nearby supply
wells. New observation wells shall be installed if existing monitoring wells are unsuitable for that
purpose. Both pumping and recovery data shall be collected during the constant rate test to obtain
estimates of the aquifer parameters. The data shall be reported as raw measurements and appropriately
corrected measurements to remove all groundwater level influences identified during the testing (i.e.,
rainfall, seasonal trends, barometric changes, supply well pumping, etc.).
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Groundwater Extraction System Effluent Discharge Evaluation

Options for managing the treated effluent from the groundwater extraction system will be evaluated
during the remedial design. Data for that evaluation will be collected during this PDI. Therefore, one or
more of the following discharge options shall be assessed using potable water (if Groundwater Extraction
System Effluent Discharge Evaluation Options 1 or 2 are selected) or treated groundwater (if
Groundwater Extraction System Effluent Discharge Evaluation Options 3 or 4 are selected):

» Effluent Discharge Evaluation Option 1: Discharge to infiltration wells in Nassau County
Department of Public Works (NCDPW) Basin 51. Results of previous or new infiltration tests
will be used to calculate the capacity of the recharge basin for accepting the extraction system
effluent. Relevant Respondents shall coordinate with NCDPW as they may be able to provide
infiltration test results for Basin 51. If previous test data does not exist, a minimum of four
percolation tests will be performed in the recharge basin using the scaled double ring
infiltrometer (SDRI) method in accordance with ASTM D3385. The test locations will be evenly
spaced around the basin. Shallow test pits will likely be required to facilitate the infiltration
testing. In addition, a minimum of four soil borings will be drilled to an approximate depth of
35 feet with sampies collected for grain-size analysis at a depth of 5 feet and then at 5-foot
intervals to the total depth. Run-off from a representative 25-year rainfall event will also be
calculated to verify the available capacity for treated groundwater discharge. The Relevant
Respondents may also propose in the QAPP or in an amendment to the QAPP for EPA review
and approval, an alternative approach for characterizing the infiltration capacity of Basin 51.
Relevant Respondents shall submit for EPA review and approval an Effluent Discharge
Evaluation Option | Technical Memorandum documenting any previous or new infiltration test
results for Basin 51.

»  Effluent Discharge Evaluation Option 2: Discharge to a gallery of shallow (unsaturated Upper
Glacial aquifer) or deep (saturated Magothy aquifer) infiltration wells located either upgradient,
crossgradient, or downgradient of the OU1 plumes. If discharge to Basin 51 is not feasible, then
the Relevant Respondents shall propose in a QAPP amendment for EPA review and approval an
alternative location, construction, and depth for testing of the infiltration wells. The re-injection
of treated effluent shall not alter the orientation of the VOC plumes in OU1 nor adversely impact
the nearby public supply wells or the aquifer. The design parameters required for the remedial
design include the construction, depth, location, and number of infiltration wells required to inject
the anticipated volume of treated groundwater. This will be evaluated by the Relevant
Respondents during the remedial design using results obtained from field testing (ie.,
infiltrometer, falling head, or stepped injection rate tests) or numerical modeling. An
Underground Injection Control (UIC) well inventory form (7620-18) will be submitted to the UIC
branch of EPA Region 2 for a determination on permitting requirements prior to commencing any
injections. Relevant respondents shall submit for EPA review and approval an Effluent Discharge
Evaluation Option 2 Technical Memorandum documenting any new results for effluent discharge
outside Basin 51.

= Effluent Discharge Evaluation Option 3: Discharge of treated groundwater through a connection
to the Nassau County sanitary sewer system. Under this option, Relevant Respondents will
evaluate the feasibility of discharging to a publicly owned treatment works. At minimum, the
Relevant Respondents will submit for EPA review and approval an Effluent Discharge
Evaluation Option 3 Technical Memorandum which identifies and addresses various Federal,
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state, and local stakeholder considerations, identifies an accessible and available sanitary sewer,
and ascertains the permits, rules, regulations, and specifications applicable for discharging to that
sewer. This will include but not be limited to the permit application process and fee, discharge
capacity and limits, and usage fee.

= Effluent Discharge Evaluation Option 4: Relevant Respondents may elect to propose other
alternative discharge approaches to the EPA for review and approval in an Effluent Discharge
Evaluation Option 4 Technical Memorandum.

Deliverables

Amendments to the QAPP and/or HASP to perform PDI Directive 3 shall be submitted for EPA review
and approval of any such QAPP amendments, and EPA review of any such HASP amendments, pursuant
to Section V of the OU1 SOW.

Aquifer Testing

Pursuant to Section VI of the OU1 SOW, Relevant Respondents will notify EPA as to which aquifer
testing option the Relevant Respondents elect to use. Pursuant to Section VI of the OU1 SOW, Relevant
Respondents will submit one or more of the following Technical Memorandums to EPA for review and
approval to meet the aquifer testing requirement as described above in PDI Directive 3:

= If Relevant Respondents elect to use Aquifer Test Option 1: Use Previously Reported Test
Results from Existing OU1 Extraction Wells to meet the aquifer testing requirement under PDI
Directive 3, then an Aquifer Test Option 1 Technical Memorandum, shall be submitted to EPA
for review and approval. The Aquifer Test Option 1 Technical Memorandum will, at a minimum,
present the data, a summary of the proposed parameter values that will be used for the remedial
design, and an explanation as to why those values are applicable and acceptable.

= If Relevant Respondents elect to use Aquifer Test Option 2: Conduct a Literature Review and
Use Published Test Results for the Magothy Aquifer, to meet the aquifer testing requirement
under PDI Directive 3, then an Aquifer Test Option 2 Technical Memorandum shall be submitted
to EPA for review and approval. The Aquifer Test Option 2 Technical Memorandum will, at
minimum, provide the available and tabulated aquifer testing data, a summary of the parameter
values the Relevant Respondents are proposing to use for the remedial design, and an explanation
as to why those values are applicable and acceptable.

= If Relevant Respondents elect to use Aquifer Test Option 3: Use Results from the Testing of
Newly Installed or Previously Untested OU1 Extraction Wells to meet the aquifer testing
requirement under PDI Directive 3, then an Aquifer Test Option 3 Technical Memorandum will
be submitted to EPA for review and approval. The Aquifer Test Option 3 Technical
Memorandum will, at a minimum, document the methods and materials that were used and
including construction logs for the extraction and observation wells, well location map, tabulated
raw and corrected test data, graphs of corrected test data, aquifer parameter values derived from
the testing, a summary of the proposed parameter values that will be used for the remedial design,
and an explanation as to why those values are applicable and acceptable.
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Effluent Discharge Evaluation

Pursuant to Section VI of the OU1 SOW, Relevant Respondents will notify EPA as to which effluent
discharge evaluation option the Relevant Respondents intend to evaluate. Pursuant to Section VI of the
OU1 SOW, Relevant Respondents will submit one or more of the following Technical Memorandums to
EPA for review and approval to meet the groundwater extraction system effluent discharge requirement
as described above in PDI Directive 3:

= If the Relevant Respondents evaluate Effluent Discharge Evaluation Option 1, a Technical
Memorandum shall be submitted to EPA for review and approval pursuant to Section VI of the
OU1l SOW. The Effluent Discharge Evaluation Option 1 Technical Memorandum will, at a
minimum, provide the methods and materials, a test borehole location map, tabulated and
graphical representation of analytical and infiltration test results, and conclusions.

= If the Relevant Respondents evaluate Effluent Discharge Evaluation Option 2, a Technical
Memorandum shall be submitted to EPA for review and approval pursuant to Section VI of the
OU1l SOW. The Effluent Discharge Evaluation Option 2 Technical Memorandum will, at a
minimum, provide methods and materials, alternative test borehole location map, analytical and
infiltration test results, and conclusions.

= If the Relevant Respondents evaluate Effluent Discharge Evaluation Option 3, a Technical
Memorandum shall be submitted to EPA for review and approval pursuant to Section VI of the
OU1l SOW. The Effluent Discharge Evaluation Option 3 Technical Memorandum will, at a
minimum, document the findings and feasibility of discharging effluent to the Nassau County
sanitary sewer system.

= If the Relevant Respondents elect to use Effluent Discharge Evaluation Option 4, then a
Technical Memorandum shall be submitted to EPA for review and approval pursuant to Section
VI of the OU1 SOW. The Effluent Discharge Evaluation Option 4 Technical Memorandum will
present the methods and materials, findings and conclusions.

Relevant Respondents shall submit a PDI Directive 3 Technical Memorandum to EPA for review and
approval in accordance with Section V and Table 1 of the OU1 SOW, documenting, under one cover, the
methods, materials, and findings of the options they selected for the aquifer testing and effluent discharge
evaluation and the applicability and acceptability of those findings for the remedial design.

PDI Directive 4: In-Well Vapor Stripping Pilot System Installation and Testing

In-well vapor stripping (IWVS) typically relies on the formation of a groundwater circulation cell in the
aquifer and the simultaneous air stripping of VOCs from the circulating groundwater inside the well. The
technology usually uses multiple passes of groundwater through the IWVS well to meet the applicable
groundwater quality standard before reintroducing the treated groundwater back into the aquifer. Three
commercially available versions of this technology were discussed in the Supplemental FS Memorandum
(HDR/OBJ JV, 2013). Based on Site specific characteristics there may be advantages to designing the
system to meet the NYS Class GA groundwater quality standards with one pass through the IWVS
system without relying on the need to form a groundwater circulation cell. A pilot test would be necessary
to obtain the ratio of air and water inputs/outputs that would achieve the desired VOC removal efficiency
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to meet the NYS Class GA groundwater quality standards.

A pilot study for IWVS will be conducted by the Relevant Respondents during this PDI to provide at a
minimum the following data for the remedial design:

= [WVS well screen placement/design based on the vertical distribution of VOCs and local
stratigraphy.

»  The type of treatment equipment to be employed with the IWVS wells.

»  Operational settings for the formation of a viable groundwater circulation cell or one-pass
stripping well.

»  Groundwater extraction and injection rates at the IWVS well screen intervals.

= Susceptibility of the IWVS wells to fouling based on the geochemistry of the circulation zone and
any amendments necessary to prevent fouling.

= Total VOC concentrations in the influent, effluent groundwater.

= Off gas flow rate (if applicable).

= Total VOC concentrations in the off-gas (if applicable).

= Total VOC mass removal efficiency.

= Practical zone of influence.

Upon evaluation of total VOC results from new and existing monitoring wells or profile borings (PDI
Directive 1) separate IWVS pilot tests will be conducted by the Relevant Respondents in the central and
western plumes at OU1 where total VOC concentrations are greater than 100 pg/L but less than 1,000
ug/L. Each test will use a single IWVS well. Existing gamma ray logs from previous investigation
boreholes (D&B, 2009) and a new gamma ray log run on the test well boreholes showing the depths of
low permeability clays will be considered in the design of the IWVS wells. In addition, the results from
grain-size analyses will be used to properly size the slots and filter packs for the IWVS well screens. The
IWVS wells will be designed by an experienced geologist or engineer and constructed using PVC or steel,
as appropriate. Two or more collocated observation wells will be installed opposite the screen intervals of
the IWVS well. Other observation wells (nested, clustered, or multi-ported) will also be appropriately
designed and constructed (see Directive 1 for guidance) and closely located (upgradient, downgradient,
and cross gradient) at a minimum of an additional three locations to monitor the influence of the pilot test
IWVS wells.

At a minimum, baseline groundwater samples will be collected by low flow from the observation wells
prior to startup of the pilot test. The baseline samples will be analyzed at a certified laboratory for TCL
VOCs by EPA Method 8260 (Table 2) and in the field for pH, electrical conductivity, dissolved oxygen
(DO), temperature, and oxidation-reduction potential (ORP). In addition, the baseline samples from the
collocated IWVS observation wells will be analyzed at a certified laboratory for total iron, dissolved iron,
total hardness, total bacteria count, and presence of iron bacteria.

Each pilot test will be performed for three months and extended if warranted and approved by EPA.
Typical system operating and performance parameters will be monitored during the test. Operating
parameters may include, but are not limited to: IWVS well instantaneous, daily average, and totalized
water flows; off-gas treatment instantancous, daily average, and totalized air flows; temperature, relative
humidity, and line pressures; clean-air relief port flow rate (if present); and system run time. Performance
monitoring parameters may include, but are not limited to: frequent (intervals to be specified in the
QAPP) depth to water in the IVWS and observation wells measured using vented pressure transducers
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with onboard dataloggers; weekly system influent and effluent TCL VOC concentrations; weekly system
air influent and effluent TCL VOC concentrations; weekly TCL VOC concentrations in condensate knock
out tank (if present) samples; and monthly TCL VOC concentrations (Table 2), total iron, dissolved iron,
total hardness, total bacteria count, presence of iron bacteria, and field parameters (pH, electrical
conductivity, DO, temperature, and ORP) in the observation wells. Relevant Respondents will submit a
monthly Pilot Test Status Report to EPA for review and approval that includes a summary of materials,
methods, operating and system performance parameters, data trends, conclusions and recommendations.

Deliverables

*  Amendments to the QAPP and/or HASP to perform PDI Directive 4 will be submitted for EPA
review and approval in accordance with Section V of the SOW of any such QAPP amendments,
and EPA review of any such HASP amendments.

= A Pilot Test Status Report shall be submitted monthly for each pilot test, which provides a
chronological list of all pilot test activities, including but not limited to: 1) a description of all
permits, approvals, and variances needed prior to pilot test system installation and startup; 2) a
description of any wastes generated during the pilot test system installation/testing and how the
waste was handled and disposed; 3) discussion of any problems encountered during the pilot test
system installation and operation and how those problems were resolved; 4) an illustration of the
pilot test well locations, target zone geometry, geology, and hydrogeology; 5) a description of the
pilot test system’s major equipment; 6) tables summarizing pilot test well construction details,
field and laboratory analytical results, subsurface response monitoring, target zone’s physical
condition (water levels, pressure, temperature), target zone’s chemical condition (VOC
concentrations, DO, ORP), and pilot test system operating parameters; and 7) an evaluation of the
pilot test data results.

*  Pursuant to Section VI of the SOW, a PDI Directive 4 Technical Memorandum documenting the
methods and materials that were used including well construction logs and well location map, a
series of tables which summarize the operating parameters, analytical data, test results, findings
and recommendations shall be submitted by Relevant Respondents.

PDI Directive 5: In-Situ Chemical Treatment Pilot System Installation and Testing

The total VOCs detected in groundwater at QU1 are amenable to remediation using in-situ chemical
oxidation (ISCO) or in-situ chemical reduction (ISCR) processes. ISCO offers rapid destruction of high
concentrations of total VOCs; whereas, ISCR does not offer that feature. High concentrations of total
VOCs were previously detected in groundwater within the area identified for in-situ chemical treatment in
the ROD. Therefore, the discussion presented below is written for the application of ISCO, rather than
ISCR, during pilot testing for the remedial design. However, the Relevant Respondents may propose
other amendments consistent with the OU1 ROD to be used during the in-situ injection pilot testing for
EPA review and approval prior to the testing. Amendments that are selected should minimize any
potential risks to nearby residences, commercial buildings, and supply wells.

ISCO Target Zone Delineation
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Figure 2 of the OU1 ROD identified the area surrounding well cluster FSMW-14 in the castern plume as
a target zone for in-situ treatment of contaminated groundwater with concentrations (greater than 10,000
ug/L) of total VOCs. Historical data indicate that groundwater containing total VOC concentrations
exceeding 10,000 pg/L was last detected in 2011 between 119 and 129 feet deep at FSMW-14A.
Groundwater samples from nearby wells FSMW-14B and MW-14 that are screened within intervals of
159 to 169 feet and 185 to 205 feet, respectively, had total VOC concentrations exceeding 10,000 ug/L in
2008 but showed noticeable decreases in concentrations of VOCs by 2011. Additional boreholes will be
drilled and the groundwater profiled for total VOCs (Table 2) around FSMW-14A to further define the
ISCO treatment zone for the remedial design.

All drilling and sampling activities will be performed using methods that provide continuous samples in a
wide range of unconsolidated deposits. Groundwater profile samples from the borings will be collected at
10-foot intervals to provide tighter characterization of the source zone based on sampling intervals
previously used in the vicinity (i.e., profiling done at B-9). Sampling will start at the water table and
continue through the depth that field screening or laboratory analytical results indicate additional deeper
samples are not required. The groundwater samples will be collected by lowering and raising non-
dedicated, decontaminated sampling equipment inside the drill casing. Groundwater profile samples will
be analyzed by EPA Method 8260 for TCL VOC:s listed in Table 2.

The profile boreholes that define the treatment zone will be converted into nested, clustered or multi-port
groundwater monitoring wells for future sampling during implementation of the selected remedy.
Relevant Respondents shall notify the Remedial Project Manager of the proposed screened intervals for
the monitoring wells by telephone and electronic mail for EPA review and approval. The wells shall not
be constructed until approved by the EPA. The general materials and methods for installation,
development, and surveying of the groundwater monitoring wells were previously described under PDI
Directive 2.

Relevant Respondents will submit to EPA for review and approval in accordance with Section VI of the
SOW, PDI Directive 5 ISCO Target Zone Delineation Technical Memorandum summarizing the
groundwater profiling and laboratory analytical activities and presenting the target zone delineation
results. The memorandum will include tabulated analytical results from the profile samples, a figure of
profiling locations, a map showing the lateral extent of the ISCO target zone, and cross sections showing
the vertical extent of the ISCO target zone.

ISCO Bench Scale Testing

Treatability testing will be performed on homogenized soil and groundwater samples collected from the
treatment zone to:

*  Verify an oxidant or oxidants for the VOC removal;
=  Determine the oxidant demand;
»  Evaluation of effectiveness at reducing VOC concentrations; and

= Identify any potential adverse effects and evaluate if there is a means to mitigate those impacts if
found to be present.

Prior to the pilot test, Relevant Respondents will submit to EPA for review and approval in accordance
with Section VI of the SOW, PDI Directive 5 ISCO Bench Scale Testing Technical Memorandum
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summarizing the bench scale testing performed on soil and water samples, interpreting the results,
identifying any concerns and means to address them, and proposing a work plan for the subsequent pilot
test.

ISCO Pilot System Testing

A pilot test will be conducted, using the EPA approved work plan included in the ISCO Bench Scale
Testing Technical Memorandum, at an appropriate location within the target zone arca that will be
delineated as described above. The overall objective of the pilot test is to collect data to evaluate the
efficacy of ISCO to treat the higher concentrations of VOCs and to ensure that whatever is done in the
field will not harm the aquifer or the public supply wells. The specific objectives of the pilot test are as
follows:

* Demonstrate whether ISCO can successfully oxidize and reduce the higher concentrations of
VOCs within the target zone.

= Determine oxidant and injection parameters for the remedial design, including type of oxidant,
persistence of the oxidant, amendment dosing rates and frequency of required injections.

=  Determine the hydraulic parameters for the remedial design including target depth intervals,
feasible injection rates, and radius of influence of a single injection well.

»  Evaluate the formation and mitigation of secondary water quality factors such as total organic
carbon (TOC), sulfate, and dissolved metals (i.e., manganese and iron) to ensure no adverse
impacts to the aquifer or public supply wells.

One permanent injection well and three to six nested observation wells will be installed and developed at
least one week prior to the pilot test. The equipment required will include a drill rig capable of installing
suitable diameter observation and injection wells in wide range of unconsolidated deposits. The
observation wells will be appropriately designed and constructed (see guidance for well construction
under Directive 2). The injection well shall be appropriately designed and built to properly test the
feasibility of ISCO at OU1. The design radius of influence (ROI) for the pilot study will be at least 10
feet. The observation wells will be spread around the injection well at varied distances within the ROl in
the assumed direction of oxidant flow and the observation well screen intervals will be at staggered
depths to assess the lateral and vertical distribution of the oxidant during the pilot test. IDW generated
during the well installation activities will be properly contained, characterized, and disposed as described
in the QAPP.

The groundwater monitoring program established for the pilot study consists of three sampling periods:

=  Low-flow baseline sampling of the pilot study wells (injection and observation) to be conducted
before commencing any injection activities. The baseline samples will be analyzed at a certified
laboratory for TCL VOCs (EPA Method 8260), dissolved TAL metals (EPA Method 6010B)
including hexavalent chromium (SW-846 7000 series), and any secondary constituents of concern
and in the field for DO (meter/flow cell), temperature (meter/flow cell), pH (meter/flow cell),
ORP (meter/flow cell), and electrical conductivity (meter/flow cell).

* Injection performance sampling of the pilot study wells (injection and observation) to be
conducted regularly for field parameters (pH, temperature, electrical conductivity, ORP, and DO)
plus analysis using appropriate visual indicators, laboratory methods or test kits for presence of
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the oxidant(s) being injected. It is anticipated that the oxidant will be injected in one dose at a
rate that will not mobilize the VOCs plume.

»  Post-injection performance sampling of the pilot study wells (injection and observation) for the
same parameters as the baseline and injection performance monitoring. Details of sampling
program will be provided in QAPP and at a minimum, the sampling events will be conducted 1
week, 2 weeks, 4 weeks, 8 weeks, and 12 weeks following the end of injection.

Water level measurements and other data associated with the oxidant delivery hydraulics will be collected
during the injection process. Water level measurements will be automatically collected at the injection
and observation wells using pressure transducers with onboard dataloggers. The measurement will be
made prior to starting the injection, during the injection, and following completion of the injection test.
Other data to be collected during the injection phase includes:

* Injection solution flow rate.

»  Wellhead injection pressure.

*  Temperature, pH, and electrical conductivity of the injection solution.

*  Cumulative volume of the injection solution delivered to the injection well.

A UIC inventory form (EPA Form 7620-18) containing injection well information will be submitted to
the UIC branch of EPA Region 2 for a determination on permitting requirements prior to commencing
any injections.

Deliverables

=  Amendments to the QAPP and/or HASP to perform PDI Directive 5 will be submitted for EPA
review and approval in accordance with Section V of the SOW of any such QAPP amendments,
and EPA review of any such HASP amendments.

= Relevant Respondents will submit to EPA for review and approval in accordance with Section VI
of the SOW, PDI Directive 5 ISCO Target Zone Delineation Technical Memorandum
summarizing the ISCO target zone delineation.

= Relevant Respondents will submit to the EPA for review and approval in accordance with Section
VII of the SOW, prior to the pilot test, an ISCO Bench Scale Testing Technical Memorandum
summarizing the bench scale testing.

» Relevant Respondents will concurrently submit the ISCO Pilot Test Work Plan and the ISCO
Bench Scale Testing Technical Memorandum for EPA review and approval in accordance with
VIL

= Relevant Respondents will submit for EPA review and approval in accordance with Section VI of
the SOW and Section VI, a PDI Directive 5 Technical Memorandum which will document the
methods and materials that were used for the ISCO Pilot Test including well construction logs
and well location map, a series of tables which summarize the operating parameters, analytical
data, test results and presents findings and recommendations.
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SCHEDULE OF DELIVERABLES

A schedule of deliverables to be submitted by the Respondents to the EPA during this PDI is provided in
Table 1 of the SOW.
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APPENDIX A
EPA Region Il Groundwater Sampling Procedure Low Stress (Low Flow)
Purging and Sampling
New Cassel/Hicksville Groundwater Contamination Site — OU1

Technical Memorandum
July 2016
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